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An  invootlgr.tion  ws.3  nridc  into  the  :.bility  of  r.  200A  Triple 
Polo  S..nton  Rotary  Sudteh,  Adnir.  Ity  Tyo.  to  carry  l5caT,y  fruit 
egrrente  until  they  rrero  clo  rrd  by  th'.  ovorlo'.d  roler.ss  of  r 
foodor  brorlcor.  The  toots  described  in  this  report  *.rc  of  the 
nature  of  a  ’/jo*  -  ’no  go'  variety,  and  v.’orc  r.i  do  "•ith  direct 
cur*ront.  The  maximun  safe  current  vj  s  found  to  bo  of  tljo  order 
of  10  OOOA  at  628v  D.C.  (closing). 

Ho  attenjit  vjc.c  laado  to  strip  “nd  inspect  the  s-itoh  bct'"oon 
toots. 


TYPS  S.'JTCH 


1 .  Introduction 

Tills  typo  of  switch  ic  alrer.dy  in  usa  in  the  corvico,  nonnal 
typo  tostc  having  hacn  or.rxiod  out  undor  E. 1. 2989.  Toots  to  oxploro 
the  eopacity  of  the  onitoh  to  carry  largo  fault  curronts,  until 
cleared  by  a  feeder  broalcor,  honovor,  had  not  boon  iw.do.  Thio  is  of 
groator  importance,  nev  thrt  fault  lovclo  in  ships  aro  hijjior,  end  it 
bocane  nocosoary  to  laaon  if  these  siri-tchcs  nood  fuoo  protection. 

Toots  wore  conducted,  uciny  diroot  current  and  wore  "itnosood  by 
Hr.  S.H.  V/ardoll  of  V/I71/S. 

2.  Roaulrcnonts 

The  maximum  tine  of  operation  of  a  foodor  breaker  was  given  as 
0.253,  f-nd  it  was  required  to  know  tho  highest  current  that  tuo 
siTitch  could  bo  closed  on,  and  carry  for  this  period  of  time.  Toots 
on  a  44OV  a.c.  supply  were  callod  for,  but  hoavy  current  suppllos 
were  not  availahlo.  Direct  current  was  thoreforo  used  in 
accordance  with  Paragraph  4(d)  of  tho  initiating  mcnorandun,.  An 
anendaent  to  this  clausa  required  d.c.  tests  to  bo  oonductod  at ‘a 
voltngo  oquivalcnt  to  the  peak  a.c.  voltage  of  a  440V  a.c.  supiily. 

It  was  also  laid  down  that  tho  e-itch  shcald  bo  rotated  1000  times  in 
each  direction  on  no  load,  prior  to  the  currant  tests. 


3.  Doscrir/tion  of  Svitcli  / 

Tho  Santon  200A  Triple  Pole  S'  itci:  is  a  quick  m;\ko/quick  break, 
rotary  action  sidtch,  with  self  rili:ning  Rotor-mounted  silver  pi.' ted 
olidin,'-;  contacts  engaging  with  firs  of  spring  loaded  silver  plated 
fixed  contacts.  Tho  type  used  in  this  inves  iigr.tion  had  boon 
developed  for  Admiralty  service. 

Whilst  tests  on  Santon  200A  Triple  Polo  Rotary  Switch  Type 
H2036.  HA79  was  specifically  asked  for,  thio  was  not  poosiblo 
vdthout  unacceptable  delay.  Instead,  toots  were  carried  c«t  on  a 
DiTkcrc  reconditioned  200A  Triple  Pole  Switch  Tyqc  H2026  HA10,  which 
happened  to  be  avilablo. 

The  iyi.79  "ncl  liAIO  typos  of  ov.’itch  aro  of  similar  dosl^i, 
differing  only  in  the  number  of  -pcles,  acd  in  tho  arrangement  of 
contacts. 


4.  Tent  Ri,? 


Tho  o-’itch  was  aountod  unenclosed  as  shown  in  Pig.  1,  and  tho 
batteries  of  tho  tc£;t  st...tion  were  yroupod  to  supply  628V. 

Connections  were  made  to  allow  current  to  flow  througii  tho  2  pairs  of 
contacts  (2  novin;;,  2  fixed)  in  series,  which  fomed  one  way  or  "coll” 
of  tho  s-'itch.  R.;si  .t-noos  vei’e  arranged  to  give  prospoctivo 
currents  of  .-.bout  50OOA,  10  OOOA,  I5  OCOA  and  20  OOOA,  but  no 
induetanoe  was  added  to  the  t-‘St  circuit,  and  the  time  constants  were 
of  the  order  of  O.OO43.  As  the  time  of  .application  was  0.25s,  the 
current  roe.  to  the  full  pres. cotivc  level  in  each  test.  Althouj^ 
not  siicifiod  in  th  requirements,  it  was  decided  to  difforontlatc 
between  o-p-  city  fer  "through",  .and  for  "closing"  current.  For  tho 
former  test  the  s-itoh  was  cl<  eed  under  open  circuit  conditions,  tho 
fault  br-akr.r  being  closed  subsequently  to  complete  tho  circuit,  caad 
remaining  closed  for  0.253.  For  the  latter  toot  the  f.ault  broakor 
w.as  Initially  closed,  and  the  Santon  s-dteh  was  closed  by  hand 
(For  safety  precautiens  soo  Fig.  1).  The  fault  breaker  was  set  to 
ojion  0.25s  after  tho  Santon  ovdtch  wa.o  closed. 
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5«  Teats 

It  weo  agreed  to  apply  "thr  current"  end  "closing  current" 
tests  consecutively,  r.t  Inor-aoing  levels  of  fault  current.  All 
switching  operations  -'cro  Kadc  in  one  direction  only,  namely  clockwise. 
The  Enme  pair  of  contacts  wore  used  for  bhe  first  six  tests,  since 
very  little  damage  was  sustained  up  to  Test  I>o.  5«  Tests  1  to  7 
revealed  the  approximate  loads  at  628V  at  which  the  switch  would  fail, 
and  the  results  arc  listed  in  Table  1.  The  condition  of  the  contacts 
arc  shown  in  Pig.  2.  Oscillogrrms  of  current  flowing,  against  a  time 
base  aro  shown  in  Figs.  3  end  4.  The  d.c.  equivalent,  (628V),  of  tho 
peak  voltage  of  an  a.c.  supply  at  44OV  R.li.S.  was  used.  To  determine 
if  tho  application  of  440V  D.C.,  l.o.  tho  equivalent  to  tho  R.M.S. 
value,  had  a  less  severe  effect,  at  the  same  current.  Tost  No.  8  was 
made.  Unused  contacts  -.voro  connected  for  this  test,  but  tho  svdtch 
failed  as  before,  unfortunately  nc  cscillogram  was  obtained  in  this 
case. 


6.  Results  of  Throu<di  Current  Tests 

Testa  1,3  and  5  indicated  that  the  s-ltch  would  carry  I5  OOOA  for 
the  required  time-  with  slight  pitting  cf  the  contacts,  which  would 
not  prevent  normal  use.  Records  she™  in  Pig.  3(a)  (b)  and  (c)  prove 
that  the  current  was  uniform,  without  arcing.  Tost  No.  7  showed  that 
a  current  of  20  OOOA  would  destroy  the  contacts.  This  is  backed  up  by 
tho  oscillograms  shevm  in  Fig.  3(d)  which  shov;s  the  current  decreasing 
as  tho  contacts  heat  up,  followed,  after  an  interval  of  0.16e,  by 
violent  arcing. 

7.  Results  of  Closing  Current  Tests 

Tests  2  and  4  indicate  that  the  switch  could  bo  closed  on  a 
prospective  fault  current  of  10  OOOA,  and  oairy  this  consistently  for 
tho  required  time.  This  is  confirmed  by  oscillograms  shown  in  Pig. 
4(a)  and  (b).  In  Tost  No.  6,  the  s'ltoh  was  closed  on  a  prospective 
current  of  I5  OOOA,  and  arcing  occurred  which  irnctically  dostreyed 
the  contacts.  Pig.  4(0)  shows  a  slight  decrease  of  current  as  the 
contacts  became  hot,  followed,  after  0.09s,  by  violent  arcing. 

8.  Analysis  of  Results 

No  sign  of  mechanical  parting,  duo  to  uagnotio  effect,  of  tho 
contacts  was  apparent  from  the  oscillograms  taken  when  tho  switch 
carried  current  successfully  for  0.25s,  Fig.  3(a)  (b)  and  (0).  Fig. 
4(a)  and  (b).  The  two  cases  in  which  the  sadteh  failed,  shew  a 
gradual  decrease  of  current  until  the  contacts  bogm  to  aro,  probably 
as  a  result  of  developing  hot  spots.  Pig.  3  (d)  and  Pig.  4(c).  This 
condition  may  have  bcon  accelerated  in  tho  second  care  when  the  switch 
was  closed  on  the  fault  current,  by  initial  pitting  of  the  contacts. 

If  failure  of  tho  contacts  was  due  solely  to  heating,  this  offoot 
would  be  tho  same  for  a  given  current  and  conditions,  either  a.c.  cr 
d.o.  It  would  be  advisable  to  verify  this  by  some  oonparativo  a.c. 
tests,  and  these  v/ill  bo  undertaken  as  soon  as  plant  is  ravailablo. 

9.  Conclusions 


Pron  the  limited  number  cf  tests  possible,  with  only  one  s^idtch 
available,  it  would  appear  that, 

(a)  Tho  200A  Santon  S'ltoh  Tyi-’O  H2026  HA10  will  o.arry  a  throu^ 
current  of  I5  OOOA  for  0.25s,  without  serious  damage,  but  20  OOOA 
applied  for  the  saE;o  period  will  dostrey  tho  contacts. 
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(b)  Th'_  cari-v-ht  '.'hicl.  cltch  c^r;  b,-;  olocrd  cn,  .md 

c.'rry  iVr  io  ;  rri.d,  v'ith  ut  I'irr.y.y.  ia  10  OOOA. 

(o)  Th^  inciicr:cr.  f  -roir.',  f ollr'.'inb  I'.or.tins  ''•'i  the  contr.oto, 
det^rrdned  the  f-.-ilt  o'.r-  jdn;:-  c-’.p-.city  of  the  3'-.ltch,  and  this 
shmld  be  the  eauc  fer  a.c.  rjid.  d.cj  but  toots  vdth  a.c.  may 
be  ncce,ec:ry  tr  invostirptc  r.y  other  off  cots. 

(d)  hero  foult  levels  in  c\coos  of  10  OOOA  ore  pcssiblo,  fuse- 
prr-toctien  for  those  200A  Rot'.ry  Sv/itchos  is  deoLicd  noccssery. 
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TA3L3  1 


FAULT  CABRYIIIC  CAPACITY  -  S.eTOi;  gOOA  J'^STRAL'TY  TYrE  S^-iITCH 
List  of  tests 


Tent 

No. 

Supr.ly 

(V)“ 

Typo  of 
Tost 

■  Proopcctivc  i 
1  Current  (a)  ' 

Rcailt 

1 

628 

Through 

current 

1 

j  5440  I 

’ 

lie  effect 

2 

I* 

Hake 

i  - 

j 

II  tl 

3 

•• 

Thri'ueli 

i  10  oco 

Oli^kt  etietdne:  of 

- 

current 

! 

contrets. 

4 

II 

liske 

! 

1 

tt  It  II 

5 

» 

ThrcucJi 

current 

1  13  800 

j 

1 

j 

Slight  effort 
no..-dnd  to  separate 
contacts  whic)*  rero 
luito  free  .?.ftor»/ardr 

6 

.. 

HrV:- 

1 

! 

; 

Contacts  tiurnt 
conplctely  aT’ey, 
flash  ever  to  Earth. 

T 

" 

Tkrcu;.h 

19  TOO 

Contacts  practically 

1 

1 

current 

burnt  av.ay. 

1  e 

440 

Make 

•  14  950 

n  II  II 

_  _  .  . 
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FIG.  3. 
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OSCILtOGRAMS  OF  CURRENT 


SWITCH  CARRYING  FAULT  CURRENT  FOR  O 
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fault  carrying  capacity  -  SANTQN  200A 


ADMIRALTY  TYPE  SWITCH 


SWITCH  CLOSING  OH.  AND  CARRYING 


FAULT  CURRENT  FOR  0»25t 
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